Progesterone and estradiol concentrations in nonpregnant and pregnant human myometrium. Effect of progesterone and estradiol on cyclic adenosine monophosphate-phosphodiesterase activity.
We measured the concentration of progesterone and estradiol and calculated the progesterone:estradiol ratio in nonpregnant and pregnant human myometrium. Progesterone, estradiol and the progesterone:estradiol ratio were higher in pregnant than in nonpregnant myometrium. There was no difference in the concentration in the presence of labor. The progesterone:estradiol ratio showed a similar pattern. We also investigated the effect of the ovarian steroids on the activity of cyclic adenosine monophosphate-phosphodiesterase (cAMP-PDE). Progesterone in pharmacologic doses inhibited the activity of the high-affinity enzyme as much as 72% and the low-affinity form as much as 34%. High-affinity phosphodiesterase from nonpregnant myometrium was the least sensitive to inhibition, and the enzyme from pregnant myometrium obtained from laboring women was the most sensitive. Low-affinity phosphodiesterase from nonpregnant myometrium was less sensitive to inhibition than enzyme from pregnant women with or without labor. The degree of inhibition of the low-affinity enzyme in the two pregnant groups was not different. The type of inhibition was competitive in both the high- and low-affinity forms. Estradiol at similar concentrations did not have any effect on the activity of the enzyme. Progesterone in part may exert its effect on the human myometrium by its effect on cyclic adenosine monophosphate-PDE activity and the metabolism of cAMP.